BSDMS Summary Report

14 Rio Grande River at U.S.285 near Monte Vista, CO

Site Location:

Site ID: 14
Site Nane: Rio Grande River at U.S. 285 near Monte Vista, CO
County: R o Grande
Nearest City: Monte Vista Cont act :
Robert D. Jarret, Hydrol ogi st
State: CO U S. Ceol ogical Survey, Water
Resour ces Divi sion, Col orado
Latit ude: 373634 District
Bui | di ng 53, Denver Federal
Longi t ude: 1060848 Center, Mail Stop 415, Box 25046

Denver, CO 80225
USGS Station ID:

Rout e Nunber: 285

Route d ass: us Publ i cati on:
U. S. Ceol ogical Survey

Service Level : Mai nl i ne Wat er Resources |nvestigations
Report 86-4030

Route Direction: NA Pilot Study for Collection of
Bri dge- Scour Data

H ghway M |e Point: by Robert D. Jarret and Jeanne M

’ Boyl e
St ream Nane: Rio Grande River
River Mle:

Site Description:

The study site is located at the U S. H ghway 285 bridge crossing the

Rio Gande River, 2 mi north of Monte Vista, Colo. The drainage basin
(1,590 sgq m) includes rolling, irrigated farm and and nountai nous areas.
Natural streanflow is affected by reservoirs, diversions, ground-water
withdrawal s and return flows. The nmgjority of the flowis along the |eft
side of the channel. There is a gravel channel bed at this site. During | ow
flows, there is a gravel bar along the right bank that extends upstream
and downstreamfromthe bridge. Al so, there is a gravel bar along the left
side of the single pier at the site, and it extends downstream fromthe

bri dge.

The bridge, built in 1972, is 176 ft long, and one concrete pier is
| ocated at the center of the channel. The pier is 3.25 ft wide at the
bottomtapering to 2 ft wide at the top. It is 90 ft long at the bottom
tapering to 86.76 ft at the top. The pier is 13 ft high fromthe bottom up
to the beam capping the pier. The pier is perpendicular to the bridge and is
generally aligned with the channel. (A sedinment sanple taken from pier-scour
hole is identified with a "P".)

A streanfl ow gagi ng station operated by the State of Colorado is |ocated
on the left bank downstream fromthe bridge. The range of discharge during
data collection was from 108 to 2,200 cubic feet per second. The maxi nmum
reported at-pier approach velocity was 5.4 feet per second. The
maxi mum peak flow for 1984 (May 27) was 3, 830 cubic feet per second.

The data reported herein were collected as part of a study of general
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scour at bridge crossings and | ocal scour at bridge piers at sites in Col orado
in 1984 (Jarret and Boyle, 1986). The purpose of the study was to devel op and
test guidelines for collecting streanbed-scour data at bridges during high
flows. Equi pment and procedures commonly used in the the U S. Geol ogi cal
Survey streanfl ow gagi ng program were enpl oyed. A secondary purpose was to
eval uate | ocal -sour-prediction equations. The four data-collection sites were
sel ected because record or near-record snow packs were present in the basin
headwat ers, and the bridges at the sites did not appear to contract the

mai n- channel flow. Estimates of |ocal scour at piers based on the stream
cross-section data collected at the upstream and downstream si de of the

bridge are reported here. Approach depths at piers were conputed as the

total depth minus the estimated scour-hol e depth. At - pi er approach velocity
and flow skew angle are reported if avail abl e.

Elevation Reference

Dat um Gage

MBL (ft): 7654. 16

Description of Reference El evation:

Stream Data

Dr ai nage Area 1590 Fl oodpl ai n Wdth: Unknown
(sqg m):
Sl ope in 0. 00075 Nat ural Levees: Unknown
Vicinity(ft/ft):
Fl ow | npact: Unknown Appar ent | nci si on: Unknown
Channel Evol ution Unknown Channel Boundary: Alluvial
Arnori ng: Unknown Banks Tree Cover: Medium
Debri s Frequency: Unknown Si nuosi ty: Unknown
Debris Effect: Unknown Br ai di ng: Local Iy
Stream Si ze: Medi um Anabr anchi ng: Local Iy
Fl ow Habi t: Per enni al Bar s: Unknown
Bed Material: G avel Stream W dt h Unknown
Variability:
Val l ey Setting: Low

Roughness Data

Manni ng' s n Val ues

Left Overbank Channel Ri ght Overbank
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Hi gh:

Typi cal

Low:

Bed Material

Measur enent D95 D84 Db0 D16 )

Nunber Yr Mo Dy Sampler (nm) (nmm) (mm) (mm) SP Shape Cohesion

1 1984 6 1 BM 54 29.9 25 4.3 0.67 2.65 Non- Cohesi ve
2 1984 9 25 HAND 30,9 20 8.05 0.43 2.65 Non- Cohesi ve
3 1984 9 25 HAND (P) 80.8 69 29.8 8.81 2.65 Non- Cohesi ve

Bed Material Comments

Measurenment No: 1

Measur enment No: 2

Measur enment No: 3

Bridge Data

Structure No: N-12- AX
Length(ft): 176
Wdth(ft): 88

Nunber of Spans: 2
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Vertical Configuration: Sloping
Low Chord Elev (ft): 7666
Upper Chord Elev (ft): 7667
Overtopping Elev (ft): 7670. 8
Skew (degrees): 0

Qui de Banks: Unknown
Waterway O assification: Min
Year Built: 1971

Avg Daily Traffic:

Pl ans on Fil e: Yes

Parall el Bridges No

Upstrean! Downstream N A

Conti nuous Abutnent: No
Di st ance Between Centerlines:

Di st ance Between Pi er Faces:

Bri dge Description:

The concrete bridge, built in 1972,
One concrete pier is located at the center of the channel.

is 176 ft

long and 88.5 ft wide.
The pier is

perpendi cular to the bridge and is generally aligned with the channel.

Abutment Data

Left Station: 0
Ri ght Station: 172
Left Skew (deg): O
Ri ght Skew (deg) O

Left Abutnent Length (ft): 88.5
Ri ght Abutnment Length (ft) 88.5

Left Abutment to Channel Bank (ft):

Ri ght Abutnent to Channel Bank (ft):

Left Abutnent Protection:
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Ri ght Abutnment Protection
Contracted Qpeni ng Type: 111
Enbanknment Skew (deg): 0

Enmbankment Sl ope (ft/ft):

Abut nent Sl ope (ft/ft) 2
W ngwal | s: Yes
W ngwal | Angl e (deg): 0
Pier Data
Bri dge Pile
Pier ID station(ft) Aignment H ghway Station PierType # O Piles Spacing(ft)
1 85.8 0 10028 Si ngl e 0
Pi er

Pier ID wWdth(ft) Pier Shape Shape Factor Length(ft) Protection Foundation

1 3.25 Shar p 90 Unknown Piles

Top Bott om Foot or Pile Pile Tip
Pier ID FElevation(ft) Elevation(ft) Cap Wdth(ft) Cap Shape FElevation(ft)

1 Unknown 7611

Pi er Description

Pier ID 1

The concrete pier is 3.25 ft wide at the bottomtapering to 2 ft wide at the
top. It is 90 ft long at the bottomtapering to 86.76 ft at the top. The pier
is 13 ft high fromthe bottomup to the beam capping the pier. The foundataion
is 35-ft-long pipe piles and "H' piles.

Pier Scour Data

Pier ID Dat e Ti ne USOr DS
1 5/ 22/ 84 12: 00 Upst ream
1 5/ 22/ 84 14: 00 Downst r eam
1 9/ 25/ 84 8: 00 Upst ream

Pier Scour Accuracy Side Slope TopWdth Apprch Apprch Effective Skew to
ID Depth (ft) (ft/ft) (ft) Vel (ft/s) Depth(ft) Pier Wdth Fl owdeg)
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1 1.7 0. 9.5 27 3 26
1 1.5 0. 9.8 23 . 3 26
0.9 0. 4.7 15 3.7 1.1 3 36
Sedi nent Bed Trough Crest Debri s
Pierl D Transport Mat eri al BedForm  (ft) (ft)y Signma Effects
1 Li ve- bed Non- cohesi ve Unknown 3.03 Unknown
1 Li ve- bed Non- cohesi ve Unknown 3.03 Unknown
1 Unknown Non- cohesi ve Unknown 3.03 Unknown
PierlD D95 (nm) D84 () D50 (nm) D16 (nm)
1 80.8 68.9 29.8 8.81
1 80.8 68.9 29.8 8.81
1 80.8 68.9 29.8 8.81
Pi er Scour Conments
Pier ID 1 Time: 12:00 US/ DS: Upst ream
Pier ID 1 Time: 14:00 US/ DS: Downst r eam
Pier ID 1 Tine: 8:00 US/ DS: Upst r eam

Channel bottom el evation along the pier

at the upstream end
previ ous scour activity.

Abutment Scour

i s higher at the downstream end than
FIl ow channel near the pier may be largely a remant of

ContractionScour
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Stage and Discharge Data

Peak Di scharge Fl ow
year mo dy hr m (cfs) Qacc year

1984 5 2212:00 0 2200 10 1984 5 22 12:00 0 5.72

Peak Stage __ Stage Wat er Return
m dy hr m (ft) Tenp (O Period(yr)

1984 6 1 8:00 O 1650 10 1984 6 1 8:00 O 5.14
1984 9 25 8:00 O 108 1 1984 9 25 8:00 0 2.77

Hydrograph
Hydr ogr aph Di schar ge
Nunber Year Month Day Hr M n Sec Stage(ft) (cfs)

Supporting Files
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